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Abstract

Seven new species of Graphidaceae are described from the Coastal Plain of southeastern North America: Acanthothecis
floridana (Florida, USA), A. leucoxanthoides (North Carolina, USA), A. paucispora (North Carolina, USA), Fissurina
alligatorensis (Florida and North Carolina, USA), F. americana (Florida and Georgia, USA), F. ilicicola (Florida and
Georgia, USA), and Phaeographis oricola (North Carolina, USA). The ecology and distribution of each species is
discussed in the broader context of the imminent need for effective conservation and management strategies to maintain
the lichen biodiversity in the region. Color illustrations of all species are provided, as are keys to the genera
Acanthothecis and Fissurina in North America north of Mexico.
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Introduction

In 2012 the authors received funding from the US National Science Foundation to implement a large scale
inventory of the lichen biodiversity of the Mid-Atlantic Coastal Plain (hereafter abbreviated MACP) of
southeastern North America. The MACP is a subdivision of the vast Coastal Plain of eastern North America, a
region that extends along the Atlantic Coast from Massachusetts southward to the Florida Keys, and along the Gulf
of Mexico from southern Florida westward through Texas, and ultimately into Mexico (CEC 1997, Omernik 1995).
The MACEP itself is a sprawling region, approximately the size of the State of Alabama (c. 51,600 square miles or c.
133,600 square kilometers; Ricketts et al. 1999) that comprises the Atlantic Coast and low-lying ecosystems from
southern New Jersey to approximately the border between Georgia and Florida (Loveland & Acevedo. 2000, US
EPA 2002). The region is characterized by extensive topographically homogenous landscapes dominated by
marshes, wetlands, forested swamps and peatlands in the lowlands, and pine or hardwood forests on sandy soils in
the uplands (Christensen 1988).

The ecosystems of the MACP are among the most biologically significant in North America (Hall & Schafale
1999) yet have also been severely impacted by anthropogenic changes (Ricketts er a/. 1999; Drummond &
Loveland 2010). The upland ecosystems have been nearly entirely altered during more than three centuries of
anthropogenic change (Griffith er al. 2001, 2003). Although they were extensively logged, ditched, and drained,
the lowland ecosystems of the MACP remained remarkably intact until modern times (Ricketts et al. 1999).
Unfortunately these systems in particular now face numerous challenges, especially sea-level rise and saltwater
intrusion associated with global climate change (Richardson & Gibbons 1993). Our inventory of the lichens of the
MACEP is thus timely in providing vital baseline data at a critical juncture in the development of effective regional
conservation management and mitigation plans. Among the most surprising results of our work has been the
discovery of numerous species that appear to be new to science. Here we formally describe seven of these in
conjunction with a broader project aimed at documenting the biodiversity of the highly speciose lichen family
Graphidaceae. That so many new species have, and continue to, come to light in a region long regarded as well-
known serves as a stark reminder of just how little Americans, and others elsewhere in the world, have explored
their own backyards (Tripp & Lendemer 2012).

Accepted by Mohammad Sohrabi: 20 Jun. 2014, published: 19 Dec. 2014 153



References

Archer, A.W. (2003) New species in the lichen family Graphidaceae (Ascomycota) from Australia and the Solomon Islands.
Mycotaxon 88: 143—148.

Archer, A.W. (2005) New combinations and synonymies in the Australian Graphidaceae. Telopea 11: 59-78.

Archer, A.W. (2006) The Lichen Family Graphidaceae in Australia. Bibliotheca Lichenologica 94: 1-191.

Archer, A.W. (2007) Key and checklist for the lichen family Graphidaceae (lichenised Ascomycota) in the Solomon Islands.
Systematics and Biodiversity 5: 9-22.
http://dx.doi.org/10.1017/s1477200006002040

Archer, A.W. & Elix, J.A. (2007) Two new species in the Australian Graphidaceae (lichenized Ascomycotina). Australasian
Lichenology 61: 18-20.

Archer, A.W. & Elix, J.A. (2008) Three new species in the Australian Graphidaceae (lichenized Ascomycota). Australasian
Lichenology 63: 26-29.

Brodo, I.M., Duran Sharnoff, S. & Sharnoff, S. (2001) Lichens of North America. Yale University Press, New Haven &
London, 795 pp.

Buck, W.R. & Lendemer, J.C. (2012) Puttea (Pilocarpaceae) in eastern North America. Opuscula Philolichenum 11: 141-144.

CEC (Commission for Environmental Cooperation). (1997) Ecological regions of North America - toward a common
perspective. Commission for Environmental Cooperation, Montreal, 71 p.

Christensen, N.L. (1988) Vegetation of the southeastern Coastal Plain. In: Barbour, M. G. & Billings, W. D. (Eds. ) North
American terrestrial vegetation. Cambridge University Press, Cambridge, pp. 317-363.

Culberson, C.F. & Kiristinsson, H. (1970) A standardized method for the identification of lichen products. Journal of
Chromatography 46: 85-93.
http://dx.doi.org/10.1016/s0021-9673(00)83967-9

Culberson W.L. (1972) Distributions in the lichen-forming fungi. Annals of the Missouri Botanical Garden 59: 165—-173.
http://dx.doi.org/10.2307/2394751

Dal-Forno, M. & Eliasaro, S. (2009) Two new species of Acanthothecis (lichenized Ascomycota) from Brazil. Mycotaxon 109:
43-47.
http://dx.doi.org/10.5248/109.43

Drummond, M.A. & Loveland, T.R. (2010) Land-use Pressure and a Transition to Forest-cover Loss in the Eastern United
States. Bioscience 60: 286—298.
http://dx.doi.org/10.1525/bi0.2010.60.4.7

Esslinger, T.L. (2012) A cumulative checklist for the lichen-forming, lichenicolous and allied fungi of the continental United
States and Canada. North Dakota State University: http://www.ndsu.edu/pubweb/~esslinge/chcklst/chcklst7.htm (First
Posted 1 December 1997, Most Recent Version (#18) 13 December 2012), Fargo, North Dakota.

Esslinger, T.L., Morse, C.A. & Leavitt, S.D. (2012) A New North American species of Hyperphyscia (Physciaceae). Bryologist
115:31-41.
http://dx.doi.org/10.1639/007-2745-115.1.31

Fée, A.L.A. (1824) Essai sur les cryptogames des écorces exotiques officinales. Paris.

Goward, T., Spribille T., Ahti, T. & Hampton-Miller, C.J. (2012) Four New sorediate species in the Hypogymnia austerodes
group (lichens) from northwestern North America, with notes on thallus morphology. Bryologist 115: 84-100.
http://dx.doi.org/10.1639/0007-2745-115.1.84

Griffith, J.A. & Loveland, T.R. (2001) Changes in Landscape Pattern and Land Use/Cover Over a 20 Year Period in the Middle
Atlantic coastal Plain Region. /n: Proceedings, 3rd International Conference on Geospatial Information in Agriculture and
Forestry, pp. 1-8.

Griffith, GE., Omernik, J.M., Comstock, J.A., Lawrence, S., Martin, G., Goddard, A., Hulcher, V.J. & Foster, T. (2001)
Ecoregions of Alabama and Georgia, (color poster with map, descriptive text, summary tables, and photographs). Reston,
Virginia, U. S. Geological Survey (map scale 1:1,700,000).

Griffith, GE., Omernik, J.M. & Pierson, S.M. (2001a) Level III and IV Ecoregions of Florida (color poster with map,
descriptive text, summary tables, and photographs). Reston, Virginia, U. S. Geological Survey (map scale 1:940,000).
Griffith, GE., Omernik, J.M., Comstock, J.A., Schafale, M.P., McNab, W.H., Lenat, D.R., MacPherson, T.F., Glover, J]B. &
Shelburne, V.B. (2002) Ecoregions of North Carolina and South Carolina, (color poster with map, descriptive text,

summary tables, and photographs). Reston, Virginia, U. S. Geological Survey (map scale 1:1,500,000).

Griffith, J.A., Stehman, S.V. & Loveland, T.R. (2003) Landscape Trends in Mid-Atlantic and Southeastern United States
Ecoregions. Environmental Management 32: 572—588.
http://dx.doi.org/10.1007/s00267-003-0078-2

Hale, M.E. (1980) Generic delimitation in the lichen family Thelotremataceae. Mycotaxon 11: 130—138.

Hall, S.P. & Schafale, M.P. (1999) Conservation Assessment of the southeast Coastal Plain of North Carolina, using site-
oriented and landscape-oriented analyses. Raleigh, 261 pp.

Harris, R.C. (1995) More Florida Lichens. Including the 100 Tour of the Pyrenolichens. Published by the Author, Bronx, N.Y.

Kalb, K., Buaruang, K., Papong, K. & Boonpragob, K. (2009) New or interesting lichens from the tropics, including the lichen
genus Ramboldia in Thailand. Mycotaxon 110: 109—123.

NEW SPECIES OF GRAPHIDACEAE (LICHENIZED ASCOMYCETES) Phytotaxa 189 (1) © 2014 Magnolia Press ® 173



http://dx.doi.org/10.5248/110.109

Knight, C. & Mitten, W. (1860) Contribution to the Lichenographia of New Zealand; being an Account, with Figures, of some
New Species of Graphidaceae and allied Lichens. Transactions of the Linnaean Society of London 23: 101-106.

Knudsen, K. (2012) Notes on the California lichen flora #4. Bulletin of the California Lichen Society 19(1): 4-7.

Knudsen, K. & Kocourkova, J. (2012) The Annotated Checklist of Lichens, Lichenicolous and Allied Fungi of Channel Islands
National Park. Opuscula Philolichenum 11: 145-302.

Kocourkova, J. & Knudsen, K. (2012) A New species of Stigmidium (Mycosphaerellaceae) on Aspicilia from North America.
Mycotaxon 121: 45-52.
http://dx.doi.org/10.5248/121.45

Kockourkova, J., Knudsen, K. & Tucker, S.C. (2012) A checklist of the lichenicolous biota of California. Opuscula
Philolichenum 11: 61-103.

Lendemer, J.C. (2007) Lichens of Eastern North America Exsiccati, Fascicle V, nos. 201-250. Opuscula Philolichenum 4:
69-80.

Lendemer, J.C. (2011) A review of the morphologically similar species Fuscidea pusilla and Ropalospora viridis in eastern
North America. Opuscula Philolichenum 9: 11-20.

Lendemer, J.C. & Harris, R.C. (2013) Buellia sharpiana (Physciaceae, lichenized Ascomycetes), another new species from the
Great Smoky Mountains of eastern North America. Castanea 78: 148—153.
http://dx.doi.org/10.2179/13-002

Lendemer, J.C., Harris, R.C. & Tripp, E.A. (2013). The lichens and allied fungi of Great Smoky Mountains National Park: an
annotated checklist with comprehensive keys. Memoirs of The New York Botanical Garden 104: i—viii, 1-152

Lendemer, J.C. & Knudsen, K. (2008) Studies in lichens and lichenicolous fungi: further notes on North American taxa.
Mycotaxon 103: 75-86.

Lendemer, J.C., Sheard, J.W., Thor, G. & Tensberg, T. (2012) Rinodina chrysidiata, a New species from far eastern Asia and
the Appalachian Mountains of North America. Lichenologist 44: 179-187.
http://dx.doi.org/10.1017/s0024282911000764

Lendemer, J.C. & Yahr, R. (2004) A checklist of the lichens collected during the Tuckerman workshop #12, Outer Banks, North
Carolina, USA. Evansia 21: 118-136.

Lewis, C.J. & Sliwa, L. (2012) Lecanora carlottiana, a New saxicolous lichen species from the Great Lakes region of North
America. Bryologist 115: 375-381.
http://dx.doi.org/10.1639/0007-2745-115.3.375

Little, E.L., Jr. (1971) Atlas of United States trees, volume 1, conifers and important hardwoods: U. S. Department of
Agriculture Miscellaneous Publication 1146, 9 p., 200 maps.

Loveland, T.R. & Acevedo, W. (2000) Land Cover Change in the Eastern United States. United States Geological Survey, Land
Cover Trends Project. Website: http://landcovertrends. usgs. gov/east/regionalSummary. html (accessed 10 March 2010).

Liicking, R. & McCune, B. (2012) Graphis pergracilis New to North America, and a new name for Graphis britannica sensu
Staiger auct. Evansia 29: 77-84.
http://dx.doi.org/10.1639/079.029.0303

Liucking, R., Seavey, F., Common, R., Beeching, S.Q., Breuss, O., Buck, W.R., Crane, L. Hodges, M., Hodkinson, B.P., Lay, E.,
Lendemer, J.C., McMullin, R.T., Mercado-Diaz, J.A., Nelsen, M.P., Rivas Plata, E., Safranek, W., Sanders, W.B.,
Schaefer, H.P. Jr. & Seavey, J. (2011) The lichens of Fakahatchee Strand Preserve State Park, Florida: Proceedings from
the 18th Tuckerman Workshop. Bulletin of the Florida Museum of Natural History 49: 127-186.

Lumbsch, H.T., Ahti, T., Altermann, S., Amo De Paz, G., Aptroot, A., Arup, U., Barcenas Pefia, A., Bawingan, P.A., Benatti,
M.N., Betancourt, L., Bjork, C.R., Boonpragob, K., Brand, M., Bungartz, F., Caceres, M.E.S., Candan, M, Chaves, J.L.,
Clerc, P., Common, R., Coppins, B.J., Crespo, A., Dal Forno, M., Divakar, PK., Duya, M. V., Elix, J.A., Elvebakk, A.,
Fankhauser, J.D., Farkas, E., Ferraro, L.I., Fischer, E., Galloway, D.J., Gaya, E., Giralt, M., Goward, T., Grube, M.,
Hafellner, J., Hernandez M., J.E., Herrera Campos, M.A., Kalb, K., Kérnefelt, 1., Kantvilas, G., Killmann, D., Kirika, P.,
Knudsen, K., Komposch, H., Kondratyuk, S., Lawrey, J.D., Mangold, A., Marcelli, M.P., Mccune, B., Ines Messuti, M.,
Michlig, A., Miranda Gonzélez, R., Moncada, B., Naikatini, A., Nelsen, M.P., Qvstedal, D.O., Palice, Z., Papong, K.,
Parnmen, S., Pérez-Ortega, S., Printzen, C., Rico, V.J., Rivas Plata, E., Robayo, J., Rosabal, D., Ruprecht, U., Salazar
Allen, N., Sancho, L., Santos De Jesus, L., Santos Vieira, T., Schultz, M., Seaward, M.R.D., Sérusiaux, E., Schmitt, I.,
Sipman, H.J.M., Sohrabi, M., Sechting, U., Zeuthen Segaard, M., Sparrius, L.B., Spielmann, A., Spribille, T.,
Sutjaritturakan, J., Thammathaworn, A., Thell, A., Thor, G., Thiis, H., Timdal, E., Truong, C., Tiirk, R., Umaiia Tenorio,
L., Upreti, D.K., Van Den Boom, P., Vivas Rebuelta, M., Wedin, M., Will-Wolf, S., Wirth, V., Wirtz, N., Yahr, R,
Yeshitela, K., Ziemmeck, F., Wheeler, T. & Liicking, R. (2011) One hundred new species of lichenized fungi: a signature
of undiscovered global diversity. Phytotaxa 18: 1-127.

Makhija, U. & Adawadkar, B. (2003) A new species of Acanthothecis from India. Mycotaxon 88: 139-141.

Makhija, U. & Adawadkar, B. (2007) Trans-septate species of Acanthothecis and Fissurina from India. Lichenologist 39:
165-185.
http://dx.doi.org/10.1017/s0024282907004756

McMullin, R.T., Selva, S.B, Maloles, J.R. & Newmaster, S.G. (2012) Calicium denigratum (Vain. ) Tibell, a new lichen record
for North America. North American Fungi 7(11): 1-5.

174 « Phytotaxa 189 (1) © 2014 Magnolia Press LENDEMER ET AL.



http://dx.doi.org/10.2509/naf2012.007.011

Montagne, J.F.C. (1842) Troisiéme centurie de plantes cellulaires exotiques nouvelles, Décades V-VIII. Annales des Sciences
Naturelles 18: 241-282.

Montagne, J.F.C. (1856) Sylloge Generum Specierumque Cryptogamarum, Quas In Variis Operibus Descriptas Iconibusque
Hllustratas, Nunc Ad Diagnosum Reductas, Nonnullasque Novas Interjectas, Ordine Systematica Exposuit. Parisiis. XXIV,
1-498 pp.
http://dx.doi.org/10.5962/bhl.title.5403

Miiller, J. (1880) Lichenologische Beitrdge, X. Flora 1880: 17-24

Miiller, J. (1882) Lichenologische Beitrége 15. Flora 65: 381-386.

Nylander, W. (1888) Lichenes Fuegiae et Patagoniae. Héloin & Charles, Paris. 36 pp.

Nylander, W. (1890) Lichenes Japoniae. Accedunt observationibus lichenes insulae Labuan. Schmidt, Paris. 122 pp.

Nylander, W. (1891) Sertum lichenaeae tropicae e Labuan et Singapore. Schmidt, Paris, 48 pp.

Omernik, J.M. 1995. Ecoregions: A spatial framework for environmental management. In: Davis, W. S. & Simon, T. P. (Eds. )
Biological Assessment and Criteria: Tools for Water Resource Planning and Decision Making. Lewis Publishers, Boca
Raton, pp. 49-62.

Richardson, C.J. & Gibbons, L.W. (1993) Pocosins, Carolina bays and mountain bogs. In: Martin, B. et al. (Eds. ). Biodiversity
of the Southern United States: Terrestrial Communities. Wiley Press.

Ricketts, T.H., Dinerstein, E., Olson, D.M. & Loucks, C.J. (1999) Terrestrial ecoregions of North America: a conservation
assessment. Island Press, Washington, D. C., 485 pp.

Seavey, F. & Seavey, J. (2012) Caloplaca lecanorae (Teloschistaceae), a New lichenicolous lichen and several additions to the
North American lichenized mycota from Everglades National Park. Bryologist 115: 322-328.
http://dx.doi.org/10.1639/0007-2745-115.2.322

Sharma, B., Makhija, U. & Khadilkar, P. (2010) New species and records of the lichen genus Acanthothecis (Graphidaceae)
from India. Lichenologist 42: 547-555.
http://dx.doi.org/10.1017/s0024282910000253

Sohrabi, M., Leavitt, S.D., Rico, V.J., Halici, M.G., Shrestha, G. & Stenroos, S. (2013) Teuvoa, a new lichen genus in
Megasporaceae (Ascomycota: Pertusariales), including 7euvoa junipericola sp. nov. Lichenologist 45: 347-360
http://dx.doi.org/10.1017/s0024282913000108

Spribille, T., Pérez-Ortega, S., Tonsberg, T. & Schirokauer, D. (2010) Lichens and lichenicolous fungi of the Klondike Gold
Rush National Historic Park, Alaska, in a global biodiversity context. Bryologist 113: 439-515.
http://dx.doi.org/10.1639/0007-2745-113.3.439

Staiger, B. (2002) Die Flechtenfamilie Graphidaceae. Studien in Richtung einer natiirlicheren Gliederung. Bibliotheca
Lichenologica 85: 1-526.

Staiger, B. & Kalb, K. (1999) Acanthothecis and other graphidioid lichens with warty periphysoids or paraphysis-tips.
Mycotaxon 73: 69-134.

Titus, J.G., Anderson, K.E., Cahoon, D.R., Gesch, D.B., Gill, S.K., Gutierrez, B.T., Thieler, E.R & Williams, S.J. (2009)
Coastal Sensitivity to Sea-Level Rise: A Focus on the Mid-Atlantic Region. Final Report—Synthesis and Assessment
Product 4. 1. A report by the U. S. Climate Change Science Program and the Subcommittee on Global Change Research.
U. S. Environmental Protection Agency, Washington, D. C., 320 pp.

Tripp, E.A. & Lendemer, J.C. 2012. Too late for North American biodiversity? BioScience 62: 218-219.

Tripp, E.A., Lendemer, J.C. & Harris, R.C. (2010) Resolving the genus Graphina Miill. Arg. in North America: new species,
new combinations, and treatments for Acanthothecis, Carbacanthographis, and Diorygma. Lichenologist 42: 55-71.
http://dx.doi.org/10.1017/s0024282909990296

U.S. Environmental Protection Agency. (2002). Level III ecoregions of the continental United States (revision of Omernik,
1987). Corvallis, Oregon, U. S. Environmental Protection Agency-National Health and Environmental Effects Research
Laboratory, Map M—1, various scales.

Zhurbenko, M.P. (2012). Lichenicolous fungi growing on Thamnolia, mainly from the Holarctic, with a worldwide key to the
known species. Lichenologist 44: 147-177.
http://dx.doi.org/10.1017/s0024282911000739

NEW SPECIES OF GRAPHIDACEAE (LICHENIZED ASCOMYCETES) Phytotaxa 189 (1) © 2014 Magnolia Press ® 175




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




